Preparation and galactosyltransferase acceptor activity of derivatives of antifreeze glycoproteins of an Antarctic fish.
A series of 12 closely related glycoproteins containing alpha-linked N-acetyl-D-galactosamine (GalNAc) as the sole carbohydrate moiety have been prepared by degradation of the antifreeze glycoproteins from the serum of the Antarctic fish Trematomus borchgrevinki. The polypeptide moieties of these glycoproteins contain substitutions in the normal -Ala-Ala-Thr- repeating tripeptide sequence which introduce alterations in the amount of alpha-helical structure and the density of acceptor sites, and theoretically also in the amount of rigidity, polarity, and hydrophobicity of the polypeptide. Of these alterations only density of acceptor sites has a statistically significant effect on the ability of the GalNAc alpha leads to Thr moiety to act as a substrate for galactosyltransferase (EC 2.4.1.22) activity solubilized from rat liver microsomes. This result suggests that in the biosynthesis of rat liver glycoproteins these structural features of the polypeptide moiety of glycoproteins are not part of the substrate specificity of the galactosyltransferase activity that transfers the second monosaccharide. Hence, these structural features do not play a major role in determining the structure of the threonine-linked oligosaccharide after its synthesis has been initiated.